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ABSTRACT 

An attempt is made to complete the zoogeographical studies of the mollusc fauna of the 
medium-high mountain ranges of the Hungarian Holocene by analysing twenty-eight chrono¬ 
logically and biostratigraphically known faunae. Eighty four species are classified in nine fau¬ 
nal-centres and four biozones [Vallonia costata, Clausillidae, Granaria frumentum and Helici- 
gonia faustina - Acicula polita). A brief discussion is made on the abundance of several 
species of each faunal-centre. The picture drawn from the fauna agrees with the geographical 
position and geomorphological conditions of Hungary (Carpatian Basin, Central-Europe) 

RESUMEN 

Se pretende completar los estudios zoogeograficos de la fauna de moluscos de media y alta 
montana del Holoceno de Hungria mediante el analisis de ventiocho faunas conocidas tanto 
cronologica como estratigraficamente. Ochenta y cuatro especies fueron clasificadas en 
nueve "centros faumsticos" y cuatro biozonas (Vallonia costata, Clausillidae, Granaria fru¬ 
mentum and Helicigonia faustina - Acicula polita ). Se hace una breve discusion sobre la 
abundancia de varias especies en cada "centro faunistico". La representacion que se obtiene 
de la fauna coincide con la posicion geografica y las condiciones geomorfologicas de Hun- 
gria (planicie de los Carpatos, Europa central). 
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INTRODUCTION 

The paleoecological and biostratigrap- 
hical studies of the mollusc fauna of the 
medium-high mountain ranges of the Hun¬ 
garian Holocene (Fig. 1) has been comple¬ 
ted in the last few years. (Fukoh, 1991, 
1992a, 1992b, 1993a, 1993b). Although 
during these estudies, zoogeographical 
examinations were carried out for certain 
faunae (Fukoh, 1983, 1989; BAba and 


Fukoh, 1984), a comprehensive view is 
lacking. The aim of this paper is to complete 
the lack of information about this subject. 

The analysis of twenty-two chronolo¬ 
gically and biostratigraphically known 
faunae (Fukoh, Krolopp and Sumegi, 
1995) is completed in this work (Fig. 2), in¬ 
creasing the number of species previously 
cited from 81 (Table I) to 84 (Table III). 


* Matra Museum, H-3200 Gyongyos, Kossuth u. 40, Hungary. 
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Figure 1. Map showing the position of the localities of the Biozones stratotypes and the zoogeo- 
graphical distribution of the Holocene mollusc fauna in the Hungarian medium high mountain 
area. A: Biikk Mts.; B: Aggtelek karst; C: Bakony Mts. Faunal centres, PM: Ponto-mediterranean; 
SA: Siberian-Asiatic; MEM: Middle-European-Mountain; HM: Holomediterranean; AM: Adriato- 
Mediterranean; EM: European-Mountain; MA: Middle-Asiatic; CS: Caspi-Sarmatian; AMe: 
Atlanto-Mediterranean. Biozones, 1: Vallonia costata biozone; 2: Clausiliidae biozone; 3: Granaria 
frumentum biozone; 4: Helicigona faustina — Acicula polita biozone. 

Figura 1. Mapa mostrando la position de las localidades de los estratotipos de las biozonas y la distribu¬ 
tion zoogeografica de la fauna de moluscos de media y alta montana del Holoceno de Hungria. A: Montes 
Biikk; B: karst de Aggtelek; C: Montes Bakony “Centros faurusticos ”, PM: ponto-mediterrdneo; SA: sibe- 
riano asidtico; MEM: media montana europea; HM: holomediterrdneo; AM: adriatico-mediterraneo; 
EM: montana europea; MA: medio asidtico; CS: caspiano-samartiano; AMe: atlanto-mediterrdneo. 
Biozonasy 1: biozona de Vallonia costata; 2: biozona de Clausiliidae; 3: biozona de Granaria frumen¬ 
tum; 4: biozona de Helicigona faustina — Acicula polita. 


MATERIAL AND METHODS 

The methodology used to carry out the 
classification presented in this paper is the 
same employed to situate zoogeographi- 
cally the species of the Middle-European 
faunae. These methods can be divided into 
two main groups as follows: 

1. Methods based on recent distribu¬ 
tion of the species (Kerney, Cameron and 
Jungbluth, 1983; Flasar, 1971; Kornig, 
1983; Alexandrowitz, 1983,1984; Frank, 
1988,1990,1992a, 1992b) 

2. Derivative method (BAba, 1982). 
This method is based on recent and fossil 


distribution of the species. This metho¬ 
dology was chosen because, according to 
the preliminary examinations and calcu¬ 
lations, it is more suitable when resear¬ 
ching fossil materials. 

RESULTS AND CONCLUSSIONS 

Table II shows the distribution in num¬ 
ber of the 84 mollusc species found in the 
studied area by faunal-centres and biozo¬ 
nes. Figure 3 illustrates the zoogeograp- 
hical distribution in number of the Holo¬ 
cene and recent mollusc species. 
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Boreal Atlantic Sub-Boreal Sub-Atlantic 


876 5432 1 0 

1000 radiocarbon year BP. (1950) 

Vallonia costata Clausiliidae Granaria frumentum Helicigono foustina- 

zone zone zone Aciculo polita zone 


Muflon 1/9-6 

Muflon 1/5-2 


Muflon 11/3-2 
Kolyuk 11/17-12 

| Kolyuk 11/10-1 

Rejtek I/ll! 

Rejtek I/ll 


Horvati-h. 4-3 
Szala|ka 1 1_ 

Szalajka 5 


Petenyi H5 


Csunya-v 1/2 


Nagyoldal 5-4 


Haromagu 


Baradla 


Muflon 1/1 


Kajla-berc 3 _ 

Kajla-berc 2-1 


Szentleleki-v. 


Szalajka 3a _ 

Szalajka 3b-1 

Monosbel_ 

Petenyi H3 

Kis-kohat 4 


Csunya-v III 

Nagyoldal 6 


Szentgal 

Rigo-h 


Figure 2. Biostratigraphic identification of significant terrestric Holocene localities of Hungary (twenty- 
eight chronologically and biostratigraphically known faunae). Biikk Mts.: “Muflon”-cave, “Kajla- 
berc”-cave, “Kolyuk II”-cave, “Rejtek I”-cave, “Horveti”-hole, “Petenyi”-cave, “Csunya’-valley I-rock 
shelter, “Csunya”-valley Ill-rock shelter, “Haromagu”-cave, “Kajla-berc”-cave, “Szalajka”-valley-tra- 
vertine, “MonosbeF’-travertine, “Szentleleki”-valley-rock shelter, “Kalman-ret”-shaft-cave, “Kiskohat”- 
shaft-cave. Aggtelek karst: “Baradla”-cave, “Nagy-oldal”-shaft-cave. Bakony Mts.: Szentgal, Mecsek- 
hill, “Ko-lik”-cave, “Rigo”-hole. Lines represent the biostratigraphic and chronologic extension and/or 
connection of localities (shown in Figure 1). 

Figura 2. Identification bioestratigrdfica de las localidades terrestres mas significantes del Holoceno de 
Hungrta (ventiocho faunas conotidas cronoldgicay bioestratigraficamente . Montes Biikk: cueva “Muflon”, 
cueva “Kajla-berc”, cueva “Kolyuk II”, cueva “Rejtek I”, sima “Horveti”, cueva “Petenyi”, abrigo rocoso 
“Csunya ’ - valley I, abrigo rocoso “Csu nya ’ - valley III, cueva “Haromdgu”, cueva “Kajla-berc”, valle Sza¬ 
lajka” travertino, “Monosbel” travertino, valle “Szentleleki” abrigo rocoso, pozo “Kalman-ret , pozo 
“Kiskohat”. Karst Aggtelek: cueva “Baradla”, pozo “Nagy-oldal”. Montes Bakony; Szentgal, Mecsek- 
hill, cueva “Ko-lik”, sima “Rigo” Las llneas representan la extensiony/o conexion bioestratigrdficay cro- 
nologica de las localidades (mostradas en la Figura 1). 


69 





































Iberus , 15 ( 2 ), 1997 


Table 1: Distribution of 81 molluscs species found the medium-high mountain ranges of the 
Hungarian Holocene fauna, according to several authors. Authors, 1: Verney, Cameron and 
Jungbluth; 2: Flasar; 3: Alexandrowicz; 4: Kornig; 5: Frank; 6: Baba. Abbreviations, a: Alpian; adm: 
Adriatic-Mediterranean; e: European; h: Holarctic; hm: Holomediterranean; k: Carpatian; ksz: 
Capian-Sarmatian; m: middle; ma: Middle-Asiatic; med: Mediterranean; merid: meridional; p: 
Palearctic; po: Pontomediterranean; s, n, o, w, the four cardinal points; sza: Siberian-Asiatic; ws: 
West-Sibiric; sz: Siberian. 

Tab la I. Distribution de 81 espeties de moluscos encontradas en media y alta montana de la fauna del 
Holoceno de Hungria, de acuerdo con distintos autores. Autores, 1: Verney, Cameron and Jungbluth; 2: 
Flasar; 3: Alexandrowicz; 4: Kornig; 5: Frank; 6: Baba. Abreviaturas, a: alpino; adm: adriatico-medi- 
terraneo; e: europeo; h: holartico; hm: holomediterrdneo; k: carpatiano; ksz: capiano-samartiano; m: 
medio; ma: medioasiatico; med: mediterraneo; merid: meridional; p: paledrtico; po: pontomediterraneo; 
s, n, o, w: los cuatro puntos cardinales; sza: siberiano-asiatico; ws: sibirico oeste; sz: siberiano. 


Species 

1 

2 

3 

4 

5 

6 

Achantinula aculeata (0. F. Muller, 1774) 

wp 





wsz 

Acicula polita (Hartmann, 1840) 

e-a 

me 

me 

me 

me-a 

po 

Aegopinella minor (Stabile, 1864) 

some 

me-se 


soe 

some 

po 

Aegopinelia pura (Alder, 1830) 

e 

e 


e 

e 

wsz 

Bradybaena fruticum (0. F Muller, 1774) 

moe-a 



e 

e-a 

osz 

Bulgarica vetusto (Rossmfssler, 1836) 

soe 





po 

Carychium minimum (0. F. Muller, 1774) 

e-sz 

e-sz 


e 

e-sz 

osz 

Carycbium tridentatum (Risso, 1826) 

e 

se 


e 

e 

hm 

Ceciiioides acicula (0. F. Muller, 1774) 

med-we 




wme 


Cepeo vindobonensis (Ferussac, 1821) 

soe 


soe 

soe 


ksz 

Cbondrina clienfa (Westwrlund, 1883) 

soe-a 



soe-a 

oe-a 

po 

Cbondrula tridens (0. F. Muller, 1774) 

msoe 

pm 



msoe 

hm 

Clausilia cruciata (Studer, 1820) 

ne-o 


ba 

b-a 

moe-a 

e 

Clausilia dubia Draparnaud, 1805 

me 

me 

me 

me 

me 

po 

Clausilia pumila C. Pfeiffer, 1828 

moe 

me 

oe 

ome 

moe 

po 

Cocblicopo lubrica (0. F. Muller, 1774) 

h 

h 

ws 

h 

h 

h 

Cocblicopa lubricella (Porro, 1837) 

h 

h 


h 

h 

ma 

Cocblodina cerata (Rossmfssler, 1836) 

k 



wk 


me 

Cocblodina laminata (Montagu, 1803) 

e 

e 

ws 

e 

e 

me 

Cochlodina ortbostoma (Menke, 1830) 

moe 



oe 


me 

Columella edentula (Draparnaud, 1801) 

h 

h 



h 

o-sz 

Daudebardia brevipes (Draparnaud, 1805) 

mse 




mse 

po 

Doudebordio belenae Fukoh, 1985 






me 

Daudebardia rufa (Draparnaud, 1805) 

mse 



med-me 

sme 

po 

Discus perspective (Muhlfeld, 1816) 

a-ok 



a-ok 

a-ok 

po 

Discus rotundatus (0. F. Muller, 1774) 

wme 

wsm 

ws 


wme 

adm 

Discus ruderatus (Ferussac, 1821) 

P 

P 


P 

P 

o-sz 

Ena montana (Draparnaud, 1801) 

me-k-a 

me 


me 

me-k 

e 

Ena obscura( 0. F. Muller, 1774) 

e 



e 

e 

hm 

Euconulus fulvus (0. F. Muller, 1774) 

h 

h 


h 

h 

h 

Euompbalia strigella (Draparnaud, 1801) 

me 

ome 


ome 

ome 

ksz 

Granaria frumentum (Draparnaud, 1801) 

med 



merid 

moe 

po 

Helicella obvia (Menke, 1828) 

soe 




smoe 


Helicigona faustina (Rossmfssler, 1838) 




k 


me 

Helicodonta obvoluta (0. F. Muller, 1774) 

me 

merid 


merid 

sme 

adm 
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Table I. (Continuation). 
Tab La I. (Continuation). 


Species 

1 

2 

3 

4 

5 

6 

Helicopsis striata (0. F. Muller, 1774) 

wmoe 




e 


Helix pomatia Linne, 1758 

smoe 

soe 

me 

soe 

msoe 

P o 

Isognomostoma isognomostoma (Schroter, 1784) 

a-k 

me 

a-k 

a-k 

a-k 

me 

Laciniaria biplicata (Montagu, 1803) 


me-b 


some 


P o 

Laciniaria plicata (Draparnaud, 1801) 

moe 


me 

me 

moe 

po 

Macrogastra latestriata (A. Schmidt , J857) 

k 






Macrogastra plicatula (Draparnaud, 1801) 

me 

e 


e 

e 

po 

Macrogastra ventricosa (Draparnaud, 1801) 

me 

e 

me 

e 

e 

po 

Monacha cartusiana (0. F. Muller, 1774) 






po 

Nesovitrea hammonis (Strom, 1765) 

P 

P 



h 

o-sz 

Orcula doliolum (Bruguiere, 1792) 

soe 


me 

merid 

soe 

ma 

Orcula dolium (Draparnaud, 1 801) 

a-k 



a-wk 

a-k 

po 

Oxychilus depressus (Sterki, 1880) 

a-k 

me 


a-k 


po 

Oxychilus draparnaudi (Beck, 1837J 

med-we 




we 


Oxychilus glaber (Rossm(ssler, 1838) 

sme 

smoe 


soe 

a-se 

po 

Oxychilus inopinatus (Ulicny, 1887) 

k 






Oxychilus orientalis (Clessin, 1887) 

k 



k 


me 

Perforated incarnata (0. F. Muller, 1774) 

msoe 

mwe 


me 

msoe 

po 

Perforated vicina (Rossm(ssler, 1842) 






e 

Punctum pygmaeum (Draparnaud, 1801) 

h 

P 


P 

h 

h 

Pupilla muscorum (Linne, 1758) 

h 




h 

o-sz 

Pupilla triplicate (Studer, 1820) 

oe-a 




e-a 

adm 

Pyramidula rupestris (Draparnaud, 1801) 

we-m 


oe 

m-a 

m-a 

ma 

Ruthenica filograna (Rossm(ssler, 1836) 

oe 


oe 

moe 

moe 

me 

Semilimax kotulai (Westerlund, 1871) 

a-k 

a-k 


a-k 



Semilimax semilimax (Ferussac, 1802) 

a-me 




a-me 


Trichia unidentata (Draparnaud, 1805) 

a-k 

oa-wk 

oa-wk 


oa-k 

me 

Trichia hispida (Linne, 1785) 

e 




e 


Truncatellina claustralis (Gredler, 1856) 

m-sa 



m 

m 

hm 

Truncatellina cylindrica (Ferrussac, 1807) 

se 

se 


se 

se 

hm 

Vallonia costata (0. F. Muller, 1774) 

h 

h 

h 

h 

h 

h 

Vallonia pulchella [0. F. Muller, 1774) 

h 

h 

h 

h 

h 

h 

\fadnia enniensis (Gredler, 1856) 

mse 

me 





Vertigo alpestris Alder, 1838 

na 

P 




o-sz 

Vertigo ongustior Jeffreys, 1830 

e 

e 




ksz 

Vertigo parcedentata (A. Braun, 1847) 






sza 

Vertigo antivertigo (Draparnaud, 1801) 

P 





ksz 

Vertigo pusilla (0. F. Muller, 1774) 

e 

e 



e-was 

hm 

Vertigo pygmaea (Draparnaud, 1801) 

h 

h 



h 

wsz 

Vertigo substriata (Jeffreys, 1833) 

a 




a-e 


Vitrea contracta (Westwrlund, 1871) 

P 





hm 

Vitrea crystallina (0. F. Muller, 1774) 

e 

e 

ws 

e 

e 

adm 

Vitrea diaphana (Studer, 1820) 

a-k 



a-merid 

a-me 

po 

Vitrina pellucida (0. F. Muller, 1774) 

h 

P 


P 

P 

h 

Zebrina detrita (0. F. Muller, 1774) 

soe 





po 

lonitoides nitidus (0. F. Muller, 1774) 

h 




h 
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Table II. Distribution in number of 84 mollusc species in the Hungarian Holocene fauna of the 
medium-high mountain ranges by Faunal-centres and Biozones. Abbreviations, 1: Vallonia costata 
biozone; 2: Clausiliidae biozone; 3: Granaria frumentum biozone; 4: Helicigona faustina - Acicula 
polita biozone. 

Tab la II. Distribution en numero de las 84 especies de moluscos de la fauna del Holoceno de Hungria en 
media y alta montana agrupadas por “centros faunisticos” y biozonas. Abreviaturas, 1: biozona de 
Vallonia costata; 2: biozona de Clausiliidae; 3: biozona de Granaria frumentum; 4: biozona de 
Helicigona faustina — Acicula polita. 


FAUNAL-CENTRES 

No. of species 

1 

BIOZONES 

2 3 

4 

Siberian-Asiatic 

21 

15 

19 

16 

16 

Middle-Asiatic 

3 

3 

2 

2 

2 

Caspi-Sarmatian 

5 

3 

4 

2 

3 

Pontomediterranean 

25 

18 

19 

18 

22 

Adriato-Mediterranean 

5 

5 

4 

4 

5 

Atlanto-Mediterranean 

1 

0 

1 

0 

0 

Holomediterranean 

6 

6 

5 

5 

5 

European -Mountain 

7 

4 

3 

2 

4 

Middle-Eur. -Mountain 

11 

8 

6 

6 

9 

TOTAL 

84 

62 

63 

55 

66 




Holocene 


□ Recent 


Figure 3. Zoogeographical distribution in number of the mollusc fauna of the Hungarian medium 
high mountain ranges considering Holocene and Recent species separately. 1: Pontomediterranean; 
2: Siberian-Asiatic; 3: Middle-European-Mountain; 4: Holomediterranean; 5: Adriato- 
Mediterranean; 6: European-Mountain; 7: Middle-Asiatic; 8: Caspi-Sarmatian; 9: Atlanto- 
Mediterranean. 

Figura 2. Distribution zoogeografica en numero de la fauna de moluscos de media y alta montana de 
Hungria, considerando tanto las especies del Holoceno como las recientes. 1: pontomediterraneo; 2: sibe- 
riano asidtico; 3: media montana europea; 4: holomediterrdneo; 5: adridtico mediterraneo; 6: montana 
europeo; 7: medio asidtico; 8: caspiano-samartiano; 9: atlanto-meditaraneo. 
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Table III. Zoogeographical distribution of the Hungarian Holocene species by faunal-centres. (*) 
Molluscan species not cited in Table I. 

Tabla III. Distribution zoogeogrdfica de las espeties del Holoceno de Hungria por “centros faunisticos”. 
(*) Espeties de moluscos no titadas en la Tabla I. 

1. Siberian-Asiatic faunal-centres 


21 species 

Achaniinula aculeate 

Euconulus fulvus 

Vallonia pulcbella 

Aegopinella pura 

Umax maximus Linne, 1758 (*) 

Vertigo alpestris 

Bradybaena fruticum 

Nesovitrea bammonis 

Vertigo parcedentata 

(arychium minimum 

Punctum pygmaeum 

Vertigo pusilla 

Cocblicopa lubrica 

Pupilla muscorum 

Vertigo pygmaea 

Columella edentula 

Vallonia costata 

Vitrina pellucida 

Discus ruderatus 

Vallonia enniensis 

Zonitoides nitidus 

2. Middle-Asiatic faunal centres 


3 species 

Cochlicopa lubricella 

Orcula doliolum 

Pyramidula rupestris 

3. Caspian-Sarmatian faunal-centres 


5 species 

Cepaea vindobonensis 

Semilimax kotulai 

Vertigo antivertigo 

Euompbalia strigella 

Verfigo angustior 


4. Ponto-Mediterranean faunal-centres 

25 species 

Acicula polite 

Granaria frumentum 

Macrogastra ventricosa 

Aegopinella minor 

Helix pomatia 

Manacba cartusiana 

Bulgarica vetusta 

Helicella obvia 

Orcula dolium 

Cbondrina clienta 

lebrina detrita 

Oxycbilus depressus 

Clausilia dubia 

Helicopsis striate 

Oxycbilus glaber 

Clausilia pumila 

Laciniaria plicate 

Perforatella incarnate 

Daudebardia brevipes 

Laciniaria biplicata 

Vitrea diapbana 

Daudebardia rufa 

Macrogastra plicatula 

Vitrea subrimafa (Reinhardt, 1871 )(*) 

Discus perspectivus 



5. Adriatic-Mediterranean faunal-centres 

5 species 

Cecilioides acicula 

Helicodonta obvolufa 

Vitrea crystallina 

Discus rofundatus 

Pupilla triplicate 


6. Atlantic-Mediterranean faunal-centres 

1 species 

Semilimax semilimax 



7 . Holomediterranean faunal-centres 


6 species 

Carycbium tridentatum 

Ena obscura 

Truncatellina cylindrica 

Cbondrula tridens 

Truncatellina claustralis 

Vitrea contracta 

8. European-Mountain faunal-centres 

7 species 

Clausilia cruciate 

Oxycbilus inopinatus 

Tricbia bispida 

Ena montana 

Perfaratella vicina 

Vertigo substriata 

Macrogastra latestriafa 



9. Middle-European-Mountain faunal-centres 

11 species 

Cocblodina ortbostoma 

Helicigona faustina 

Oxycbilus draparnaudi 

Cocblodina cerate 

Tricbia unidentata 

Oxycbilus orientalis 

Cocblodina laminate 

Isognomostoma isognomostoma 

Rutbenica filograna 

Daudebardia helenae 

Laciniaria turgida (Rossmassler, 1836) (*) 
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The zoogeographical distribution of 
species by Faunal-centres is summarised 
in Table III. 

The formation of the characteristic 
zoogeographical conditions of the recent 
fauna began after the last cold period of 
the Pleistocene. This can be stated on the 
basis of the relative abundance analyses 
of the faunae (84 species) situated in nine 
faunal-centres (Tables II and III). Prima¬ 
rily, the abundance of Subatlantic species 
has increased during the last ten thou¬ 
sand years. Ponto-Mediterranean species 
are the most important and can be obser¬ 
ved almost in all every biostratigraphical 
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